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A Stakeholder-based Assessment Model (SAM) for re-




In recent decades, the shortage of natural resources like primary raw materials has 
increasingly shifted into the focus of public discussion and research. Especially in the 
resource-intensive construction sector the implementation of a circular economy can 
strongly contribute to a reduction of primary resource demand. Positive developments 
can be noticed already, but the desired goal of an effective circular economy is still not 
being reached. For instance, the usage of recycled raw materials as substitutes for 
primary resources could be significantly higher.  
In order to implement the protection of resources in the construction sector, it is es-
sential to assess resource-saving measures and their impact on conservations as well 
as stakeholder’s motivation to implement them. For this purpose, a Stakeholder-based 
Assessment Model (SAM) is developed to provide recommendations for political ac-
tions and potent measures to foster the circular economy in the construction sector to 
increase reuse and recycling of construction materials. In SAM, relevant stakeholders 
are identified and their characteristics and preferences as well as the level of influence 
on each other are modelled and validated for Germany. Moreover, available resource-
conserving measures concerning the construction sector are identified and related 
measures are grouped together. Thereupon the influence of measures on stakehold-
ers and their willingness to take positive actions in terms of a circular economy have 
been investigated and modelled. Relevant model data has been gathered by intensive 
literature review, surveys and expert interviews. 
The results show that measures regarding lifecycle oriented planning of buildings as 
well as the development of stakeholder cooperation are the most effective ones to 
save resources and to reduce the disposal of construction material. Furthermore, the 
results demonstrate that a leading role of public authorities is crucial to foster a circular 
economy.   
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In recent decades, the shortage of natural resources like primary raw materials has 
increasingly shifted into the focus of public discussion and research. Especially in the 
resource-intensive construction sector the implementation of a circular economy can 
strongly contribute to a reduction of primary resource demand. Positive developments 
can be noticed already, for example the quality assurance system for recycled con-
struction materials in Germany, but the desired goal of an effective circular economy 
is still not being reached. For instance, the usage of recycled raw materials as substi-
tutes for primary resources in building construction could be significantly higher.  
In order to implement the protection of resources in the construction sector, it is es-
sential to assess resource-saving measures and their impact on conservations as well 
as stakeholders’ motivation to implement them. For this purpose, a Stakeholder-based 
Assessment Model (SAM) is developed to provide recommendations for political ac-
tions and potent measures to foster a circular economy in the construction sector that 
lead to increased reuse and recycling of construction materials.  
 
 
2. SCOPE AND RESEARCH APPROACH 
 
As resource usage is still quite high in the construction sector, this contribution poses 
the research question of how relevant stakeholders can be incentivized to reduce their 
resource consumption or increase the share of recyclables and recycling materials in 
their current practice? In order to achieve a rethinking on stakeholders’ parts and to 
implement efficient resource usage and resource protection as an integral element of 
every construction, also certain aspects have to be considered by authorities: Who are 
the key stakeholders? What is their role in achieving that goal? What are the most 
effective measures to incentivize the relevant stakeholders? This holistic view on a 
problem is suggested by the systems approach by Arbnor and Bjerke [1]. Therefore, 
the developed model has to consider not only the effects of measures on the environ-
ment but also on the entire stakeholder network. That means that the effects of internal 
objectives of stakeholders, their ability to influence resource protection and their influ-
ence on each other are also relevant factors in the system. 
Therefore, in the following subsections current literature is reviewed regarding their 
ability to derive political measures and incentives for stakeholders based on analysis 
and simulation of stakeholder objectives, of economic effects on stakeholders and 
stakeholder interactions (see section 3). To answer the research question, a model 
(SAM) is developed in section 4 to evaluate resource-saving or resource protection 
measures (political instruments) with regard to the addressed stakeholders and the 
related stakeholder interactions. For this purpose, several political instruments are 
evaluated not only by their economic effects but also by their ecological impact. Fur-
thermore, the stakeholders’ willingness to act [20] according to the political measure 
is considered. To compare political measures with each other and to provide decision 
support for the respective authorities an effectivity value is calculated and recommen-
dations are proposed. Then, the application of SAM in the German construction indus-
try is described in section 5 and model results are shown and analysed. This is fol-
lowed by a conclusion and an outlook on future research.  
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3. STAKEHOLDER ANALYSIS AND LITERATURE DISCUSSION  
 
The enormous relevance of stakeholder management in the construction industry re-
sults from the higher number of stakeholders involved in building projects. Stakehold-
ers follow different objectives and have different motivations. According to Kua [20], 
the stakeholders’ willingness for pro-environmental behaviour is influenced by willing-
ness conditioning factors such as incentives (given by policy measures or other stake-
holders), responsibility and capability influence. The comprehension and considera-
tion of their interests, needs and effects on a project can determine the success of a 
project [18]. In order to comprehend outcomes of a system, also interdependences 
and influences within a system are of importance [19]. Stakeholders are highly im-
portant [8] as they might have essential information and expertise that are necessary 
for a project to succeed [5]. Involving those and ensuring their support can help to 
avoid conflicts and failures [9, 20]. Summing up, stakeholder management helps to 
understand how applied measures and current situations are perceived und what it 
means for the project or initiative. There are several definitions for the term stake-
holder. According to Mitchell et al. [14], stakeholders are not only a moral, personal or 
financial interest group of a project or a company [16] because they are affected by 
project’s success or effects, but also those have to spend for instance resources in 
order to obtain those profits [4]. Moreover, there can be stakeholders without any en-
titlement to any part of the success and are not affected in any way by its actions but 
who can still influence other stakeholders [14]. For the purposes of this paper, the 
focus lies on the definition of Mitchell et. al.  
The consideration of stakeholders in a model poses the challenge of quantifying 
mostly qualitative measures. Some already developed tools might be supportive for 
quantification and are described in the following. Johnson et al. have concluded that it 
is not sufficient to understand the needs and positions of stakeholders [10]. Also, the 
ability and power to enforce their interests hast to be considered. At the same time 
interest can reflect the strength of their desire to enforce their position in a project [17]. 
Bourne and Walker suggest a stakeholder circle to visualize stakeholders’ power and 
influence within a project [5]. However, in order to wholly understand stakeholder de-
cisions, it is important to consider their interest [6]. Bourne and Walker go one step 
further by arguing that in addition the effects of interests have also to be considered. 




                                                                                                                                                                      Eq. (1) 
where, v = strength of personal interest in the project of a stakeholder, i = influence of a stakeholder 
and 25 = 5x5 (both variables can be valued between 1-5)     
Olander [15] combines Bourne and Walker´s idea of the ViII [5] with the power legiti-
macy urgency model by Mitchell et al. [14]. The latter claims that one should differen-
tiate between stakeholders who have influence, independently of the legitimacy of their 
claims, and those stakeholders, who might have claims, whether justified or not, but 
who are, at the same time, without any power. Using both models as a basis, Olander 
suggests, that instead of measuring the power, it is better to measure its effects [15]. 
He uses the position of stakeholders (Pos) according to McElroy and Mills [13] and 
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also the attributes (A) of the power-legimitacy-urgency-model by Mitchell et al [14]. In 
addition, Olander [15] applies the vested interest index [5] in order to create a Stake-
holder Impact Index (SII), which reflects what effects the stakeholder has on a com-
pany.  
𝑺𝑺𝑽𝑽𝑽𝑽 = 𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽 ∗ 𝑨𝑨 ∗ 𝑷𝑷𝑷𝑷𝑷𝑷                          Eq. (2)                    
where, A = Attributes and Pos = Position of Stakeholders   
These methods provide valuable instruments for the measurement of stakeholder in-
fluence and are used in SAM (see section 4.3). At the same time, they pose a difficulty, 
as in construction there is no central company towards which the relationship can be 
analysed. For that reason, the analysis has to be extended to observe the whole net-
work. It is not relevant in the analysed construction stakeholder network how a man-
ager can interact with different stakeholders, but what the mutual interaction of stake-
holders means for the set target. Knoeri et al. [12] provides a structural agent analysis 
by an agent based modelling approach [3] and applies it to the resource use in con-
struction. However, in both approaches the relationship between the stakeholders and 
mutual influences are hardly considered. Thus, based on current literature the obser-
vation of measures’ effects on the network is not possible yet. Therefore, in the follow-
ing a stakeholder-based assessment model (SAM) is developed. 
 
4. DEVELOPMENT OF A STAKEHOLDER-BASED ASSESSMENT 
MODEL (SAM) 
The depicted model consists of two parts. First, the network defines the constants of 
the model (section 4.1). On the one hand, those are the success functions which re-
flect what is important for the different stakeholders. On the other hand, those are the 
relationships/interactions between the stakeholders. Second, the effects of measures 
on the environment are considered. Here, a new way will be introduced to integrate 
those effects into the stakeholder model by developing the SAM. 
 
4.1. Definition of stakeholder’s characteristics 
Firstly, stakeholders have to be identified and categorized. Stakeholders’ needs, inter-
ests and motivations have to be understood. In order to do it in a comparative way, an 
objective function has to be elaborated, which reflects their targets and reflects 
achievements thereof. Secondly, the relationships between stakeholders have to be 
made obvious. According to the reviewed literature, their influence on each other and 
their influence on the group result - resource conservation in this case - was modelled. 
Thirdly, the possible measures have to be identified as well as their effect on the goal. 
Lastly, those steps have to be brought together into a corresponding model that ena-
bles the joint analysis of all factors. 
A stakeholder-network comprises a set of rational stakeholders A= {a1..ai..aj..an} and 
a set of possible measures M= {m1...mk}. The first step is to determine how the stake-
holders can be defined. As for any economically deciding stakeholder, it is assumed, 
that his economic success is of a great value for him. Diederichs suggests to use the 
balanced score card in the construction industry to evaluate target achievements and 
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success [7]. That means that the aspired success is not only defined by financial re-
sults, but also through customer orientation, process excellence, customer relation-
ship as well as education and growth [11]. Diederichs also integrates the environmen-
tal perspective into this evaluation of success [7]. Finally, that results in the success 
function of a stakeholder Za (Eq. 3). The weights of the success function are the basis 
for the following modelling approach in section 4.2.  
𝒁𝒁𝒂𝒂 =  𝐠𝐠𝒇𝒇𝑽𝑽𝒇𝒇𝒂𝒂 ∗ 𝒇𝒇𝑽𝑽𝒇𝒇𝒂𝒂 + 𝐠𝐠𝒄𝒄𝒄𝒄𝑷𝑷𝒄𝒄𝒂𝒂 ∗ 𝒄𝒄𝒄𝒄𝑷𝑷𝒄𝒄𝒂𝒂 + 𝐠𝐠𝒑𝒑𝒑𝒑𝑷𝑷𝒄𝒄𝒑𝒑𝑷𝑷𝑷𝑷𝒂𝒂 ∗ 𝒑𝒑𝒑𝒑𝑷𝑷𝒄𝒄𝒑𝒑𝑷𝑷𝑷𝑷𝒂𝒂 + 𝐠𝐠𝒅𝒅𝒑𝒑𝒅𝒅𝒂𝒂 ∗ 𝒅𝒅𝒑𝒑𝒅𝒅𝒂𝒂 + 𝐠𝐠𝒑𝒑𝒇𝒇𝒅𝒅𝒂𝒂 ∗ 𝒑𝒑𝒇𝒇𝒅𝒅𝒂𝒂            Eq. (3) 
where, 𝒇𝒇𝑽𝑽𝒇𝒇 = financial success of stakeholder 𝑎𝑎, 𝒄𝒄𝒄𝒄𝑷𝑷𝒄𝒄 = customer satisfaction of stakeh. 𝑎𝑎, 𝒑𝒑𝒑𝒑𝑷𝑷𝒄𝒄𝒑𝒑𝑷𝑷𝑷𝑷 = 
success of process design of stakeh. 𝑎𝑎, 𝒅𝒅𝒑𝒑𝒅𝒅 = development/Innovation success of stakeh. 𝑎𝑎, 𝒑𝒑𝒇𝒇𝒅𝒅 =  
success of environmentally responsible behavior of stakeh. 𝑎𝑎, 𝒈𝒈𝒇𝒇𝒂𝒂𝒄𝒄𝒄𝒄𝑷𝑷𝒑𝒑 = weight of the variables and 
has to be defined for each stakeh. 𝑎𝑎 (sum of all 𝒈𝒈 =  𝟏𝟏)  
        
 
4.2. Impact of measures on stakeholders 
Measures, executed by either process or environmental stakeholders, have an effect 
of 𝑤𝑤𝑚𝑚,𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑎𝑎 on the factors of the stakeholder’s success based on the values in the 
balanced score card. To determine the total impact of a measure on the stakeholder’s 
success (𝑤𝑤𝑚𝑚,𝑓𝑓), the various effects are weighted using factors weightings. 
𝒘𝒘𝒎𝒎,𝒂𝒂 = 𝐠𝐠𝐟𝐟𝐢𝐢𝐟𝐟𝒂𝒂 ∗ 𝐰𝐰𝒎𝒎,𝐟𝐟𝐢𝐢𝐟𝐟𝒂𝒂 + 𝐠𝐠𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝒂𝒂 ∗ 𝐰𝐰𝐦𝐦,𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝒂𝒂 + 𝐠𝐠𝐩𝐩𝐩𝐩𝐩𝐩𝐜𝐜𝐩𝐩𝐜𝐜𝐜𝐜𝒂𝒂 ∗ 𝐰𝐰𝒎𝒎,𝐩𝐩𝐩𝐩𝐩𝐩𝐜𝐜𝐩𝐩𝐜𝐜𝐜𝐜𝒂𝒂 + 𝐠𝐠𝐝𝐝𝐩𝐩𝐯𝐯𝒂𝒂 ∗ 𝐰𝐰𝐦𝐦,𝐝𝐝𝐩𝐩𝐯𝐯𝒂𝒂 + 𝐠𝐠𝐩𝐩𝐟𝐟𝐯𝐯𝒂𝒂 ∗ 𝐰𝐰𝐦𝐦,𝐩𝐩𝐟𝐟𝐯𝐯𝒂𝒂         
where, 𝒘𝒘𝒎𝒎,𝒂𝒂 = Impact of measure m on stakeholder 𝑎𝑎, 𝒘𝒘𝒎𝒎,𝒇𝒇𝑽𝑽𝒇𝒇𝒂𝒂 = Imp. of meas. 𝑚𝑚 on fi-
nancial success of stakeh. 𝑎𝑎, 𝒘𝒘𝒎𝒎,𝒄𝒄𝒄𝒄𝑷𝑷𝒄𝒄𝒂𝒂= Imp. of meas. 𝑚𝑚 on customer satisfaction of 
stakeh.𝑎𝑎, 𝒘𝒘𝒎𝒎,𝒑𝒑𝒑𝒑𝑷𝑷𝒄𝒄𝒑𝒑𝑷𝑷𝑷𝑷𝒂𝒂  = Imp. of meas. 𝑚𝑚 on process design of stakeh. 𝑎𝑎, 𝒘𝒘𝒎𝒎,𝒅𝒅𝒑𝒑𝒅𝒅𝒂𝒂= Imp. of meas. 𝑚𝑚 on 
development/innovation success of stakeh. 𝑎𝑎, 𝒘𝒘𝒎𝒎,𝒑𝒑𝒇𝒇𝒅𝒅𝒂𝒂= Imp. of meas. 𝑚𝑚 on environmentally responsi-
ble behaviour of stakeh. 𝑎𝑎. 
 
Moreover, stakeholders can be influenced by measures with different intensities 
𝑠𝑠𝑚𝑚,𝑓𝑓.This value can be compared with the legitimacy value according to Mitchell et al. 
[14]. At the same time, it creates a certain urgency for their position and interest, which 
can motivate them to act and give more strength to their claims. Stakeholder’s readi-
ness to act or accept a measure is preliminary described as Ba,m. Interactions between 
the stakeholders are not yet included.   
𝐁𝐁𝐚𝐚,𝐦𝐦 = 𝐰𝐰𝐦𝐦,𝐚𝐚 ∗ 𝐜𝐜𝐦𝐦,𝐚𝐚                                    Eq.(5)  
where, 𝑩𝑩𝒂𝒂,𝒎𝒎 = Readiness to act or acceptance of stakeholder 𝑎𝑎 while realizing measure 𝑚𝑚, 𝑷𝑷𝒎𝒎,𝒂𝒂 = in-
tensity-level for the impact of measure 𝑚𝑚 on stakeholder 𝑎𝑎  
 
4.3. Formulation of SAM 
In a network, stakeholders decide dependently or independently from each other. De-
pending on the effects of measures on their own business, they influence other stake-
holders to act in a certain way. This influence of stakeholder 𝒂𝒂𝑽𝑽 on stakeholder 𝒂𝒂𝒋𝒋 in 
dependence of measure 𝒎𝒎 is quantified by 𝑬𝑬𝒂𝒂𝑽𝑽,𝒂𝒂𝒋𝒋(𝒎𝒎). 
𝑬𝑬𝒂𝒂𝑽𝑽,𝒂𝒂𝒋𝒋(𝒎𝒎) = 𝐰𝐰𝐦𝐦,𝐚𝐚 ∗ 𝐜𝐜𝐦𝐦,𝐚𝐚 ∗ 𝐩𝐩𝒂𝒂𝑽𝑽,𝒂𝒂𝒋𝒋                                        Eq. (6) 
where, 𝑬𝑬𝒂𝒂𝑽𝑽,𝒂𝒂𝒋𝒋(𝒎𝒎) = Influence of stakeholder 𝑎𝑎𝑖𝑖  on stakeholder 𝑎𝑎𝑗𝑗  in dependence of measure 𝑚𝑚, 𝐩𝐩𝒂𝒂𝑽𝑽,𝒂𝒂𝒋𝒋 = 
General level of influence of stakeholder 𝑎𝑎𝑖𝑖  on stakeholder 𝑎𝑎𝑗𝑗 
Eq. (4) 
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The influence of other stakeholders on a stakeholder create an additional readiness 
to act which is caused for example by neighbourhood effects, voluntary commitments 
and market adaption, image or competitiveness reasons. Therefore, an additional 
(dis)motivation for the stakeholder’s readiness to act is considered (Eq. 7) based on 
the average mutual stakeholder influence 𝐸𝐸𝑓𝑓𝑖𝑖,𝑓𝑓𝑗𝑗(𝑚𝑚) and the general level of influence e𝑓𝑓𝑖𝑖,𝑓𝑓𝑗𝑗 of two stakeholders 𝑎𝑎𝑖𝑖  and 𝑎𝑎𝑗𝑗.  
𝑽𝑽𝒇𝒇𝒇𝒇𝑰𝑰𝒂𝒂= 1𝑛𝑛∑ ( 𝑛𝑛𝑖𝑖,𝑗𝑗=1 𝐸𝐸𝑎𝑎𝑖𝑖,𝑎𝑎𝑗𝑗(𝑚𝑚) )1
𝑛𝑛
∑ (𝑒𝑒𝑎𝑎𝑖𝑖,𝑎𝑎𝑗𝑗)𝑛𝑛𝑖𝑖,𝑗𝑗=1                    Eq.(7) 
where, 𝐈𝐈𝐟𝐟𝐟𝐟𝐈𝐈𝐚𝐚 = Additional readiness to act / acceptance of stakeholder 𝑎𝑎, n = total number of stake-
holders  
Since the optimization of success (formulated by their respective objective) is the fore-
most goal of any stakeholder, it has to be considered, that the success factors affect 
the readiness to act stronger then the influence 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 does. Accordingly, 𝐵𝐵𝑓𝑓,𝑚𝑚 is ex-
panded to:  
𝐁𝐁𝐚𝐚,𝐦𝐦 = 𝐈𝐈𝐟𝐟𝐟𝐟𝐈𝐈𝐚𝐚+2 wm,a∗sm3                   Eq. (8) 
where, 𝐁𝐁𝐚𝐚,𝐦𝐦 = Readiness to act or acceptance of stakeholder a while realizing measure 𝑚𝑚, 𝐈𝐈𝐟𝐟𝐟𝐟𝐈𝐈𝐚𝐚 = Ad-
ditional readiness to act / acceptance of stakeholder 𝑎𝑎 
The magnitude of a possible effect of the measure on conservations of resources is 
named 𝐼𝐼𝑚𝑚𝑘𝑘. In a general case, when all data is available, 𝐼𝐼𝑚𝑚𝑘𝑘 includes economical, 
ecological and social aspects of sustainability.  
The effectivity of a measure is defined as the impact of a measure on the protection 
of resources. The effectivity of a measure Eff(𝑚𝑚𝑘𝑘) depends on the influence of each 
stakeholder on resource conservation and on the strength of stakeholders’ readiness 
to act. Referring to the introduced structure of ViII (Eq. 1), the effectivity of a measure 
consists of the effect of a measure on environment (effect of the interest 𝐼𝐼𝑚𝑚𝑘𝑘 ∗ 𝑟𝑟𝑓𝑓𝑖𝑖), and 
the readiness to act (interest 𝐵𝐵𝑓𝑓𝑖𝑖,𝑚𝑚𝑘𝑘). By averaging those values, a joint effectivity is 
calculated by:  
Eff(𝐦𝐦𝐤𝐤)=1n ∑ �( 𝐈𝐈𝐦𝐦𝐤𝐤∗𝐩𝐩𝒂𝒂𝑽𝑽)∗𝐁𝐁𝒂𝒂𝑽𝑽,𝒎𝒎𝒌𝒌2503ni=1                             Eq. (9) 
where, Eff(𝒎𝒎𝒌𝒌) = Effectivity of the measure mk, 𝐈𝐈𝐦𝐦𝐤𝐤= Impact of the measure mk on the conservation of 
resources, 𝒑𝒑𝒂𝒂𝑽𝑽 = Influence of stakeholder ai on the conservation of resources, 𝐁𝐁𝒂𝒂𝑽𝑽,𝒎𝒎𝒌𝒌= Readiness to act 
or acceptance of stakeholder ai while realizing measure mk 
 
5. APPLICATION OF THE MODEL AND RESULTS 
 
In this section, SAM is applied to the construction industry. Therefore, various current 
and future resource-saving measures in the construction industry have been analysed 
and grouped together to sets of measures. In total, 21 sets of measures have been 
created (see Figure1). Based on surveys and expert interviews with identified stake-
holders and detailed literature research, the parameter values for the model were ac-
quired. For this purpose, nine stakeholders of different stakeholder types (builders, 
department of the environment, architects, constructions engineers and demolition 
and recycling companies) were interviewed with a survey. The influence of resource 
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saving measures on stakeholders have been evaluated with points in the range of [-
2;2]. The influences between different stakeholders have been evaluated with points 
in range of [1;5]. In general, all sets of measures in the right upper right quadrant of 
figure 1 should be preferred as they contribute the most to a conservation of resources 
and show a high effectivity as well as a high readiness to act. Sets of measures with 
the highest effectivity are such as set 12 (need to develop cooperation’s between the 
stakeholders), set 18 (necessary improvement of the image of recycling construction 
materials), set 6 (stronger awareness of resource efficient construction) and set 2 (re-
ducing barriers for resource-efficient behaviour).  
The sets of measures 8, 12, 15, and 18 in the upper right quadrant have the highest 
readiness to act / acceptance. With set 8 (need of stronger investments for resource 
efficient research) and set 15 (importance of a high quality in construction to extend 
the life cycle of buildings).   
 
Figure 1: Effectivity Eff(𝒎𝒎𝒌𝒌) of the sets of measures and stakeholder’s readiness to act / 
 acceptance of the measure 
 
Furthermore, based on literature research, survey and interviews it became obvious 
that the public sector has the highest influence on other stakeholders in the construc-
tion sector with respect to their resource-saving decision making. Specifically, it be-
came clear that the public sector must take the leading role, whether in the form of 
incentives, or the removal of barriers. In particular, the leading role of the public sector 
in its own resource-saving actions is of central importance, e.g. by explicit preference 
for RC materials in public construction tenders.  
 
6. SUMMARY AND DISCUSSION 
 
In this contribution, a stakeholder-based assessment model is developed to evaluate 
the effect of political resource-saving or resource-supporting measures and to provide 
decision support to public authorities. The model is applied for a stakeholder network 
in the construction industry in Germany. Main results are that additional cooperation 
between stakeholders could be beneficial, the image of recycling materials has to be 
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Furthermore, the public sector has a leading role with respect to the usage of recycling 
materials. To further improve the model results, interviews and surveys will be per-
formed in the construction sector to detail the modelled stakeholders. Furthermore, 
the ecological effect of a resource-saving set of measures or single measures have to 
be related to resulting mass flows to better evaluate the impact on the environment. 
And, the consideration of interdependence of the measures themselves (a measure 
might be more successful, if another measure has been adopted) and the integration 
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